Introduction
In scientific research, we often get some discrete test data which can't reflect the essence of test. Thus, it is necessary to find the approximate functional relationship between independent variable and dependent variable, and fitting the experimental data can show the regularity of the data visually and intuitively [1] .
In《Influence of Data Fitting Times on Objective Evaluation Index of Vehicle Handling Stability》, the accuracy of test is improved based on linear regression methods and reduction of number of fitting in order to process systematic error and random error in vehicle handling and stability test [2] . In《A Fitting on Engine Characteristic Map Based on Text Data》, in order to optimize the engine characteristic curve, using the way of curve interpolation of operating point in different sections which contain comparison of three interpolation methods and a new method of adding interpolation data at virtual operating point to optimize the engine characteristic curve [3] . In 《Research on Uncertainty in Motor Test Data Fitting》 , a mathematical model based on uncertainty theory is constructed and verified by experiments to solve the problem of abnormal existence in motor test data [4] .
In this paper, based on least squares theory, we use Polynomial and Curve Fitting Tool which contain Fourier and Rational in MATLAB to fit the data from back-to-back motor test.
Back-to-Back Test
The main function of the back-to-back test is to complete the scientific experiment and delivery test of driving motor and its controller. The relevant measuring instruments can also be used to analyze the parameters such as temperature, noise and efficiency of driving motor [5] . As shown in Figure 1 , Left to right: motor tested、 torque-speed transducer、 accompanying motor whose controller connect with computer, and the speed and torque input of motor tested can be controlled by related software in computer. The parameters of motor tested are shown in table 1. Figure 1 Motor back-to-back test bench Table 1 The parameter of motor tested
As shown in Table 2 and Table 3 , those data are got from back-to-back motor test. 
Curve Fitting in MATLAB
The definition of curve fitting Generally speaking, the relationship of variables is not always linear, for example, the relationship between alcohol concentration and time in drunk-driving test; the relationship between effect and course of treatment in medicine. These data are scattered and can't express relationship accurately with the liner function so that these data can be expressed by fitting curves which could represent changed trend between the two variables [6] .
The principal of curve fitting
When using the curve fitting to process data, due to the influence of error, we usually adopt the least squares principle based on minimum residual sum of squares. For example, in the data set [7] .
Methods of curve fitting in MATLAB
There are two primary fitting methods in MATLAB. The first method, inputting function directly in command window of MATLAB to fit data , and it also requires acquaintance with various kinds of linear and non-linear fitting function; the other one is using the Curve Fitting Tool which is one of function of MATLAB to fit graphically, it works vividly and intuitively [8] . How to fit the data of back-to-back test by the above methods will be introduced in the following.
The fitting function Polyfit
The curve fitting in function form contains polynomial curve fitting function Polyfit and non-linear fitting function consists of lsqcurvefit、lsqnonlin. When we choose the appropriate type of fitting curve, we usually start from the professional requirements of data, and also choose type from the scatter plot where we could observe the distribution of scatter. Therefore, we fit the data of linear current and linear voltage with the usage of Polyfit according to the scatter plot of data, as shown in Figure 4 . p=polyfit(x,y,n) X and y represent the data fitted, n represents the order of fitting polynomial. For example, the above fitting polynomial turns into linear fitting in case of n=1.
Then, enter the following command in command window of MATLAB according to the data in Figure 5 , and the fitting polynomial is U=0.0002I 2 +0.0691I+187.79. 
Curve Fitting Tool
The cftool is one of the fitting function of MATLAB, which is easy to use and provides a wealth of fitting algorithms; it also can draw scatter plot to visualize the fitting data automatically and determine the accuracy of fitting results according to residual; not only exclude abnormal data-point from the fitted curve, but also can use extrapolation、interpolation and differential to process data-point [9] . Therefore, we use the cftool to fit the data of table 3 in the following. ; cftool(n,P);" in command window. Then, the operation interface of cftool will appear, which is shown in Figure 6 . Figure 6 The operation interface of cftool In the above Figure, " X data" and "Y data" represent the fitting data; choose the type of fitting function in the right options bar; the scatter of fitting data is at the bottom. We choose the Rational and the Fourier to fit based on the distribution of data in scatter, and we get the fitting Figures and specific fitting functions, which are shown in Figure 7 and table 4. 
Result Analysis
In one hand, as shown in Figure 5 and 7, although most of the test data-points pass the fitting curve, there are also individual data-points for inflection point or hovering on both sides of the curve, which can be solved by the piecewise fitting function [10] . In the other hand, by comparing specific functions obtained by the two fitting methods, it can be seen that the polynomial function obtained by Polyfit is relatively simple, and it is convenient to handle the research and other aspects. However, Cftool can not only obtain the specific fitting function but also can determine the accuracy of fit based on the RMSE and other parameters. For example, in Table 4 , by compare with the Fourier function, the RMSE of the Rational function is smaller and closer to 1, by which we conclude that the Rational function fits the data better. 
Summary
In this paper, two commonly used curve fitting methods in MATLAB are introduced in detail based on the two sets of experimental data measured by the motor back-to-back test based on the principle of least square method. It can be seen from the fitting results that the two fitting methods mentioned in this paper are feasible for curve fitting of variables, and from the result analysis, it is more convenient and accurate to use cftool fitting.
